Eleven amino acids (Lys-201 to Lys-211) and 9 amino acids (Gly-222 to Leu-230) in the human thyrotropin receptor are involved in ligand binding.
Our previous studies involving chimeric thyrotropin-lutropin/choriogonadotropin (TSH-LH/CG) receptors suggest that multiple segments spanning the entire extracellular domain of the human TSH receptor contribute to the TSH binding site. Nevertheless, the mid-region (segment C, amino acid residues 171-260) of the receptor extracellular domain is particularly important in TSH binding. In the present studies, we constructed seven new chimeric receptors in order to analyze segment C in further detail. Seven small segments spanning segment C of the TSH receptor were replaced with the counterpart of the rat LH/CG receptor. These mutant receptors were stably introduced into Chinese hamster ovary cells and were tested for hormone binding and cAMP responsiveness to hormone stimulation. The results indicate that 11 amino acids of the TSH receptor (Lys-201 to Lys-211) and the corresponding region of the LH/CG receptor (Thr-202 to Ile-212) are important for specific TSH and human CG binding, respectively. In addition, nine amino acids of the TSH receptor (Gly-222 to Leu-230) are also involved in TSH binding. A further conclusion from these data is that TSH and human CG bind to partially overlapping sites on their respective receptor molecules.